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1 ExecutiveSummary for Controls SystemUpgradeRequirements

Theoriginal ALS controlsystemwasdevelopedusingILCs, multibus I hardware(e.g.,thecollectormicro
module(CMM)), andmultibusII hardware(e.g.,thedisplaymicromodules(DMMs)). Thecommunication
betweenILCs andCMM is provided by a

�
Mb/s serial link which is capableof linking up to

���
ILCs.

CMM providesa sharedmemoryarchitecturefor the the real time control. Comparedto today’s standard
switchedEthernetat � ��� Mb/s, thedataratein suchsystemsis ratherlimited dueto thebottleneckof the
slow serial link. Most importantly, the presentsharedmemorysystemis not capableof providing real-
time synchronizationacrossthe distributed system. Instead,polling hasbeenthe standardmethodused
extensively to coordinatereadsandwritesin theacceleratorcontrol.

The futurecontrol systemfor ALS basedon a standardframework with moderncommunicationand
controlhardwareshoulddelivermuchhigherdatarates,providebettersignalcoordinationandsynchroniza-
tion of largenumberof channels,andimplementasetof standardcontrolfunctionalitiesusedby othermajor
acceleratorfacilitiesaroundtheworld.

1.1 Typesof Hardware Involved

Thepresentcontrolsystemsupportsthefollowing typesof IO hardware:

� analogto digital converters(ADCs) of variousbit resolution;

� digital to analogconverters(DACs)of variousbit resolution;

� digital (binary)inputsandoutputs;

� serialbusessuchRS232CandGPIB;

The control systemsfor new acceleratorsubsystemsandcontrol upgradesin generalareexpectedto use
somemodernreal-timesystems.Device driverswill beneededto drive all theexisting typesof hardware
IOs. In addition,driversfor thefollowing typesof hardwarewill beneededasdemandedby thetheacceler-
atorsystemupgrades:
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� videocaptureandanalysisboards;

� fastADC boards;

� othersto bedetermined.

1.2 NewCapabilities To Be Delivered

Besidesahighdatarate,theupgradedcontrolsystemshouldprovide usasetof new capabilities:

� Low-level capabilities:

– afully distributedbut integratedsystemto allow thecontrolof theacceleratorsusingany control
computersin auniform manner;

– asoftwarerampingprogramto performthetight-looprampingfor eachstepin therampatupto
� ��� Hz (preferablyup to

�����
Hz) with capabilitiesto settheramprateandramptimeconstant:

e.g. magnet ramping, orbit feedback, feed-forward systems;

– synchronizedwrites acrossthe distributed systemat � � Hz (mandatory),andpreferredup to���
Hz. All synchronizedwritesshouldbecarriedoutwithin � � ms,preferredwithin

�
ms;

e.g. magnet ramping, orbit feedback, feed-forward systems;

– synchronizedreadsacrossthe distributed systemat � � Hz (mandatory),and preferredup to���
Hz. All synchronizedreadsshouldbecarriedoutwithin � � ms,preferredwithin

�
ms;

e.g. magnet ramping, orbit feedback, feed-forward systems;

– switchingbetweensynchronizedreads/writesandperiodicreads/supervisorywrites:
e.g. magnet ramping, orbit feedback, feed-forward systems;

– a fastlocal-loopcontrolusingonereal-timehostat ��� ��� Hz:
e.g. EPU feed-forward;

– fastdataacquisitionandwaveformcapabilities:
e.g. FADs, BPMs, QFA current read-backs;

– in-memoryshort-historydatacapabilitieswith selectableword lengthfrom � �	��
 to � ������� :
e.g. most of channels;

– � � Hz periodic updatecapability for any analogmonitorsand up to
���

Hz periodic update
capabilityfor a few selectedanalogmonitors:
BPMs and power supplies;

– genericGPIB interfacefor programmingGPIBdevicesin thecontrolroom:
e.g. beam-line 3.1, RF system;

– sum-junctionsfor controlchannelswhichneedto becontrolledby differentsubsystem:
e.g. correctors, QF and QD families;

– softwareimplementationof directreadsandaverageddataon thesameanalogdevice:
e.g. BPMs, power supplies;

– thesequentialcontrolcapabilityusingstatemachines:
machine status updates;
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– time-stampsfor controlssystemdata.

� High level capabilities:

– abetternameconventionfor all controlsignalsandamethodfor namealiasing;

– analarmcapabilityfor troubleshooting:
e.g. vacuum, cooling, superbends;

– dataloggingandlong-termarchiving capabilitiesfor mostof channels;

– aneasy-to-useandeasy-to-configuregraphicuserinterface(GUI):
e.g. operation, beam physics studies;

– asimpleprocess(e.g.web-basedsystem)for addinganddeletingsoftwarechannels:
e.g. beam physics studies;

– asimulationenvironmentwith softchannelsandread-onlyaccessto thecontrolssystemfor new
controlsubsystem/applicationdevelopmentandprototypingwith no impacton theoperationof
theaccelerators;

– softwaresupportfor linking the control systemwith othersoftwarepackages,suchasmatlab,
labview, tcl-tk, etc. andacceleratormodelingprograms,suchasTRACY (detailsto be deter-
mined).
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2 Hardware Systems

2.1 Magnets

In general,thefuturecontrolsystemshouldprovidebettercontrolandsynchronizationfor performingmag-
netrampingandorbit correction.

� capabilityto setramprateanda ramptime constantfor every stepin therampandfor all magnetsto
be ramped.Whenthereis no ILC dedicatedfor rampinga power supply, eachrampingstepshould
becarriedout by anequivalentsoftwarerampingprogramin theIOC to completethestepat � ��� Hz,
preferablyat

�����
Hz;

� amandatory� � Hz (preferredup to
���

Hz) dataratefor rampingmagnetsvia synchronizedwrites;

� fairly precisecoordinationof all magnetpower suppliesduring the ramping. All rampedmagnets
shouldrespondto a set-pointchangewithin � � ms,preferablywithin

�
ms;

� a resetof thepower suppliesshouldrampthecontrolvoltageto zero;

� amandatory� � Hz (preferredup to
���

Hz) dataratefor orbit correctionvia synchronizedwrites;

� fairly precisecoordinationof all correctormagnetstobeusedfor theorbit correction.Thesecorrectors
shouldrespondto a set-pointchangewithin � � ms,preferredwithin

�
ms;

� if upgradingDACs,thecorrectormagnetsneed18-bitDACs.

2.2 BPMs, IDBPMs, NewIDBPMs

Mostof theelectronbeammotionin theALS ring is lessthana few Hertz.Having a � � Hz dataacquisition
hasprovento bevery effective for orbit correctionandmonitoring.Thenext frequency rangeof interestis
� � –��� Hz. Accessto this frequency rangewould allow accuratemonitoringof orbit perturbationsdueto
groundvibrationsanduncompensatedinsertiondevice motionup to

���
Hz.

� for synchronizedBPM reads,all BPM datashouldbe readat � � Hz (mandatory),preferredup to���
Hz. All readsshouldbesynchronizedwithin � � ms,preferredwithin

�
ms;

� whena BPM channelis not usedfor orbit correction,this channelshouldbeperiodicallyupdatedat
� � Hz (mandatory),andpossiblyupdatedatup to

���
Hz;

� 16-bitsADCsareOK;

� bothdirectmonitoringdataandaverageddataon thesameBPM channel;

� time-stampsfor data;

� new IDBPMs will beaddedto thesystemandthey shouldbeimplementedwith thesamecapabilities
as existing BPMs. Thesenew IDBPMs will be integratedwith the presentBPM systemfor orbit
correctionandfeed-forward.
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2.3 QFA Shunts

At present,thesameILCs areusedfor controllingQFA family andmonitoringion gaugesandpumps.This
makescontrollingtheshuntsvery slow with up to � seconddelays.Reloadingthis ILC to performvacuum
work hadcausedabeamdumpduringuseroperation.

� separationof QFA controlsfrom ion gauge/pumpcontrolsif possibleduringtheupgrade;

� �
– � � Hz updaterateonQFA shunts.

2.4 Pinger and FAD Systems

Presently, thereis no goodsynchronizationbetweenthepingersystemandtheFADs. Wait statementshave
beenusedto make surethatFADs areready. Overall it takesmorethan

���
secondsto ping thebeamand

readbackall FADs. The goal is to make this systema regular diagnostictool integratedwith thecontrol
systemandwith � Hz performance.

� to make theFAD dataaccessiblevia channelaccess;

� bettersynchronizationbetweenpingersandFADs;

� � Hz operationfor thepingingandFAD readingcycles;

� an integratedandlocal solutionusingoneIOC for pingersandFADs controlsmaybeworth consid-
erationfor bettersynchronization.In this arrangement,theFADs datacanbedumpedto a local disc
for laterretrieval;

� animprovedtriggersystem(notfixedto theboostertrigger)is desirable.

2.5 SpecialBPMs

ThespecialBPMsareunderdevelopmentwith fastanalog-to-digitalconversioncapabilityto replacea few
existingBPMs.Thissystemmustbedigitizedby fastADCsandturn-by-turnsynchronizedto therevolution
frequency. Long databuffersarepreferred.To usethis systemfor beamdynamicsmeasurements,theBPM
readsshouldbetriggeredby thepingerlike theFADs (seethepingerandFADs systems).Fromsettingthe
pingeramplitudeto readout theorbit from specialBPMs,it shouldtake lessthan � second.And thesystem
shouldbeoperatedat � Hz.

� 12-bit or 14-bitADCswith � �	��
 wordbuffers,preferredwith � ��
������ wordbuffers;

� turn-by-turnsynchronizedwith therevolution frequency.

� triggeredby thepinger;

� a repetitionrateof � Hz or faster;
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2.6 ID Controls

The presentID control works fine for the slow orbit feed-forward. However to make useof the possible
movementspeedof the IDs, the feed-forward algorithmshouldbe spedup. To accomplishthis, a faster
read-backrateis necessary.

� a fasterread-backrateat � � Hz (mandatory),preferredat
���

Hz;

� thevelocityprofilesshouldbemademodifiableandreadable;

� with theoptimizedorbit feed-forward,theID gapoperationis expectedto bespedup.

2.7 Beam-line3.1and Streak Camera

� driversfor � steppermotors;

� four genericGPIB interfaceswith ability to readwaveforms;

� about � � analoginputswith ��� -bit resolution;

� videodigitizer at60 Hz (or fastestwithin reason);

2.8 RF System

� duplicateexisting channelswith existing read-backrates;

� genericGPIB interfacecapability;

� provide a high bandwidthtrip diagnosticsystemwith � input channels.This systemwould recorda
few signalswith a high samplingrate(

���
kHz or so)andstoprecordingwhena beamtrip signalis

present.

2.9 Harmonic Cavities

� duplicateexisting capability;

� genericGPIB interfacecapability.

2.10 RF Synthesizer

Currently, theuseroperationof ALS usesahighperformanceHPsynthesizer, HP8644B,to minimizetheRF
phasenoise. However, without FM-ing, this synthesizercannotchangetheRF frequency without causing
beamlosses.Thegoal is to usethesamesynthesizerfor all modesof operationsincludinguseroperation,
ring setup,andbeamdynamicsstudies.
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� to useHP 8644Bfor both the useroperationandacceleratorphysicsexperiments.An externalDC
sourcefrom a16-bitDAC will neededto continuouslyFM-ing thefrequency;

� to calibratethefrequency controlchannelusingahighprecisionfrequency counter;

� to provide controlsof HP 8644Bin thecontrolsystem.

2.11 Video Interface

The presentvideo signal relatedsystemis capableof remotelyswitchingmostvideo signals. The video
signalscanbe capturedusinga framegrabberon a PC in the control room. The video imageanalysisis
provided by the SpiriconLaserBeamAnalyzer(moduleLBA-100A) andthe result is displayedby a PC
monitor. The Spiricon solution is unacceptablebecauseit hascurrentdependency, provides no real tilt
information,andis difficult to optimize.

Thefuturevideosubsystemshouldsupportthefollowing functionalities:

� capturinganddigitizing any selectedvideoimages;

� displayingasubsetof “li ve” videoimagesonany controlcomputer;

� saving/retrieving videoimagesandvideosequencesinto/fromfiles;

� analyzingany selectedlivedvideoimagesandmakingtheresultof thevideoanalysisavailablewithin
thecontrolsystem.

2.12 Tune& Chromaticity MeasurementSystem

Theexistingtunemeasurementsystemis astand-alonesystemimplementedonaPCusinglabview via GPIB
interface.This tunemeasurementcannotberemotelystartedandthesystemprovidesno informationabout
whena tunemeasurementhasbeencompleted.A usertypically combineswaiting andpolling technicsto
insurea correctmeasurement.Dueto thelack of synchronizationwith themaincontrolsystem,thepresent
tunemeasurementis very slow andunreliable.

� theexisting tunemeasurementsystemshouldbefully integratedinto thecontrolsystem;

� thecontrolsystemshouldbeableto setthemeasurementparametersandstartthemeasurement;

� therevolution frequency shouldbereadinto thesystemfor computingtunes;

In thefuture,two new tunemeasurementsystemswill bedeveloped:

� aphase-locked loopsystemfor continuoustunemeasurements(detailsto bedetermined);

� a pingerbasedtunemeasurementsystemto measureboth tunesandchromaticities.Somesoftware
developmentefforts areneeded(seePingerandFAD systems).

7



2.13 GeneralPurposeChannels

Althoughsomesparecontrolchannelsarephysicallyavailablein thecontrol racks,they arenot presentin
thecontrolsystem.In thefuture,a numberof differenttypesof generalpurposechannelsshouldbereadily
availablein thecontrolsystem.Theupgraderequirementincludes:

� to implementseveral (4–8) DAC andADC channelsper groupof control racksinsidethe shielding
wall. Onthehardwareside,to implementsomestandardconnectors(suchasBNC) for connectingsig-
nalsto thecontrolsystem.Onthesoftwareside,all generalpurposechannelsshouldbeimplemented
in thedatabasewith assignedsignalnames.

� to implementseveralwaveformread-backchannelsusingfastADCsatselectedlocations;

� to developageneralpurposeGPIBdevice/driver programfor controllingGPIB devicesasneeded;

� to establishseveralgeneralpurposeGPIB connectionsandrelatedhardwareatselectedlocations.

2.14 Injector System

Sooneror later, theboostercontrolsystemmustbeupgradedasit is almost � � yearsold. As foundoutmany
yearsagothat the linear correctionfor themagnetrampingis not sufficient. Currentlywe have � ��� ramp
pointsat � msperstep.

� for the booster, to provide for the linearity correctionfor the quadsand correctors. A � �	��
 -step
rampingtableshouldbedevelopedandall controlsbesetwithin � ����� s.

� to investigaterampingthemainboostermagnetsusingcontrolledwaveformgenerators;

� morediagnosticsareneededfor theboosterring andlinac (to bedetermined);

� for linac,a live monitor in thecontrolroomfor thephaserelationbetweentheinjectedbeamandthe
acceleratingRF wave is desirable.

2.15 Vacuum,Cooling, and Interlock Systems

Most of thevacuumandcoolingsystemchannelsarenow accessiblevia ChannelAccess(CA). However,
therearea few channelswhich remainunaccessiblevia CA.

� make all existingchannelsaccessiblevia CA;

� addall interlocksystemstatesto thecontrolsystemfor monitoring;

� set properalarmstatesfor the vacuumandcooling systemsignalsand to usean alarm handlerto
monitorthechangesof thealarmstatesof thesesystemsaswell asthechangesof statein theinterlock
system.
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3 Control Applications

3.1 Machine Operation and Setup

Machineoperationandsetuprequireasetof critical systemsto beoperational(seethelist below). However,
agoodoperationdependson all thesystemsmentionedin thisdocumentto befunctional.

� Hardwaresystems:

– Magnets;

– QFA shunts;

– BPMsandIDBPMs;

– Tunemeasurementsystem;

– Main RF controls;

– Harmoniccavity controls;

– Insertiondevice controls;

– Analogread-backsfor magnets,vacuum,etc.;

� ControlApplications:

– rampingapplication;

– orbit andtunefeed-forwardsystem;

– slow orbit feedback;

� Otherdedicatedsystems:

– transversefeedbacksystem;

– longitudinalfeedbacksystem;

3.2 Slow Orbit Feedback

Slow orbit feedbackcorrectsfor orbit distortionscausedby magnetfield drifts dueto temperaturevariation,
errorsin theinsertiondevicefeed-forwardtables,etc..Presentlyrunningat

��� � Hz, thefuturesystemshould
be capableof correctingat least � � Hz (mandatory)andpreferred

���
Hz orbit errorsby coordinatingthe

BPM readsandcorrectorwrites. SeeMagnetandBPM systemsfor requirementson the BPM readsand
correctorwritesrequirements.

� summingjunctionsfor correctorchannelssothatfeedbackandfeed-forwardsystemscanusethesame
magnets.
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3.3 Orbit Feed-forward

Theorbit feed-forward systemis currentlyusedto compensatethe local orbit changedueto theoperation
of theinsertiondevices.Withoutknowing thecomputerdelaysin thefeed-forwardsystem(sequencer, IOC,
CMM, ILC, power supplies),thefeed-forwardalgorithmhasnot beenoptimizedto allow fastermovement
of theinsertiondevices.Usingthemeasuredorbit perturbationdueto theexisting feed-forwardsystem,the
insertiondeviceshave beensloweddown to about � mm/s.

� aneedto quantifythetimedelaysin theorbit feed-forwardsystem;

� to optimizethefeed-forwardalgorithm;

� to provide softwareaddingjunction (a very high priority ) to allow thecorrectorsin theorbit feed-
forwardsystemto beusedin theglobalcorrectionschemeat thesametime;

� EPUandsimilarfutureinsertiondevicesrequireafastfeed-forwardat � ��� Hz,whichcouldberealized
locally.

3.4 TuneFeed-forward and other Feed-forward Systems

The tunefeed-forward is a new applicationto be implementedto compensatefor the tunechangesdueto
the operationof the variousinsertiondevices. This systemwill readbackthe insertiondevice positions,
computethe necessarychangesneededfor quadrupolemagnets,andthenchangetheir settings.The tune
feed-forward systemcan be implementedusing a local schemefor eachinsertiondevice or a combina-
tion schemeof local/globalcorrections.In addition,this systemmaybecoordinatedwith othersystemsto
provide chromaticitycorrection,couplingcorrection,etc..Becauseof thecomplexities of this system,pro-
totypingof thefeed-forwardalgorithmshouldbeworkedout first by thephysicsgroup,andthesignificant
level of involvementfrom thephysicsgroupwill beneededin implementingthissysteminto IOC.

� theopening/closingof the insertiondevicesshouldcausethe tunefeed-forward programto beacti-
vated;

� a local or local/globaltuneforwardalgorithmto bedeveloped;

� sumjunctionsfor controllingQF, QD, correctors,etc..

� otherfeed-forwardsystemsfor correctingchromaticities,coupling,etc. (detailsto bedetermined).
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4 High Level Control Applications

4.1 Data Acquisition and Ar chiving System

Currently, thereis no waveform capability and short history datacapability in the EPICSbasedcontrol
system. Almost all ALS channelsarearchived every 3 minutes. The archived dataarenot available for
analysison thesameday.

Thefuturecontrolsystemshouldprovide thefollowing threedifferentlevelsof dataacquisition:wave-
form data,shorthistory data,andarchived long-termdata. The waveform providesa way to acquirefast
datafor shortdurations.The setof dataarereadout by thea fastdataacquisitionsystemdeployed for a
particularapplication.Thesoftwaresupportshouldprovideauniforminterfaceto deliverscopetraces(read
by a scopeandinterfacedby a serialbus suchasGPIB) andthe waveform datafrom a fastADC and/or
transientdigitizer. Theshorthistorydatasampledata few Hz wouldextendthecoverageto tensof minutes
to provide for the recenthistory of the operation. The shorthistory datacanbe cachedin the real-time
hostmainmemoryanddeliveredthroughthesamewaveforminterfaceto theoperatorinterface(OPI). An
archiver is usedto log the long-termdataat muchlower datarate. The usershouldbe ableto accessthe
loggedlong-termdatausingthesameinterfaceasfor thelivedata.

� Waveformdata:

– hardwaredriversfor variousscopes,fastADCs,andtransientdigitizers;

– thedatarateshouldbedeterminedby thehardwareused;

– astandardsoftwareinterfaceto readanddisplayany numberof waveforms;

– awaveformtool to analyzethewaveformdatawith FFTandcorrelationanalysiscapabilities.

� Shorthistorydata:

– sampledata few Hz ( � to � � Hz) for any analoganddigital channels;

– with avery low overheadby collectingdatafrom theexistingchannels;

– selectabledatalength(from 1024to 16384);

– time-stampsfor dataarray;

� Archiving data:

– time-stampeddata;

– archiving usinga realdatabasefor easyretrieval;

– providing astandardinterfaceto theOPI;

– configurableupdateintervalsfor archivedchannels.

4.2 Alarm Handler

Thealarmhandlingcapabilityis not availablefor thesignalsin ILCs andnot implementedfor thesignals
undertheEPICScontrol. In thefuture,alarmstateswill beusedto preventhardwaretrips andto diagnose
beamlossevents.
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� to provide alarmcapabilityfor all controlchannels;

� to implementalarmstatesin all controlsignalswhenappropriate;

� to implementanalarmhandlerto monitorthealarmstates;

� to implementstatemachinesto analyzeandreportcomplex statechangesto thealarmhandler.

4.3 User Interface

TheWebbasedinterfacebetweentheusersandoperationsis not adequate.A high performanceinterface
betweenthebeam-linesandacceleratorsshouldbedevelopedto facilitatethesharingof theinformation.

� the importantbeam-linedata(suchasthebeammotion)shouldbemadeavailableto theaccelerator
controlsystem;

� critical acceleratoroperationdatashouldbesharedwith beam-lineusers;

� mostof thedatasharingwill beread-onlyandadedicatedIOC canbeusedto providecacheddatafor
sharing,anadditionallevel of security, andeasyconfigurationchanges.

4.4 Operator Interface

Presently, a largenumberof OPIprogramsusedfor thedaily operationdependsonDMM. Recognizingthat
DMM will beretiredin thenearfuture,efforts will beneededto make surethatall OPIwill accessdatavia
channelaccess.

� asetof standardlibrariesin C for accessthecontrolsystem(e.g.librariesfor CA andSCA);

� to usethestandardEPICSGUI tool to develop/redevelop theoperatorinterface.

4.5 Machine States

Many instrumentsat ALS have to be put into a known statefor them to function properly. Examples
includeBPMs,IDBPMs,DCCT2,tunemeasurementsystem,BL 3.1,etc..Thereforesetting,recalling,and
archiving thesestatesarecritical to reliableoperationof ALS. At presentit is quitedifficult to recallthestate
of theaccelerators.Basicstatessuchaswhatis theenergy or whetherthestoragering is setup for injection
or for aproductionuserruncanbeguessedfrom settingsof variouscontrolsystemchannels(or from saved
filesby matlabapplications).However, sincethepresentcontrolsystemis notdesignedin anobject-oriented
manner, thereis no systematicway to associatesystemstateswith a particularhardware instrument. In
addition,theacceleratoroperationgeneratesanumberof higherlevel statesin high level applicationswhich
typically controla setof channelsfrom severalhardwaresubsystems.For example,whenall magnetsare
normalizeda high level stateof normalizedmagnetsis generated.Thereis no mechanismin the present
systemto recordsuchahigh level state.

� implementmorelow level stateswhenpossiblefor hardwareinstruments;
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� implementsoft channelsfor recordingthehigh level states;

� usemachinestatesfor alarmhandling;

� archive machinestates.

4.6 Signal NameConvention and NameServer

The presentsignal nameconvention was adoptedin the early stageof the acceleratorconstructionand
controlssystemdevelopment. The nameconvention hasserved the PC basedcontrol systemreasonably
well sincea smallnumberof developerswho needto useit on the regularbasiscanafford the time to get
familiarizedwith theconvention. However, for acceleratorphysicists,operators,andbeam-lineuserswho
do not have extensive knowledgeof signalnames,thesignalnamesremaintoo abstractandtoo short. To
furthercomplicatethematter, meaninglessunderscoreshave beenusedto fill thenamefieldsin thechannel
accesssignalnameswhenmappingthesignalsfrom CMM to EPICS.

It is the time to develop andadopta new nameconventionwhich is baseduponthe acceleratorsub-
systemsandbeam-linessothatsignalscanbenamedaccordingto their primaryusesin thecontrolsystem.
In addition,a namealiasingprocedureshouldbedevelopedfor thecompatibilitybetweentheold andnew
signalsnames,andfor the individual beam-linesto usea setof local names. In addition,a nameserver
(with a webbasedinterface)shouldbedevelopedto resolve theindividual fieldsin thesignalnamesandto
provide detailedinformationaboutthesignal(suchasthefull contentof theprocessvariableasseenby the
real-timesystem).

� to developandadoptanew controlsignalnameconvention;

� to developaneasy-to-usenamealiasingmechanism;

� to develop a nameserver to resolve signal names,provide searchingcapabilities,and to supply a
completesetof theinformationfor asignalto bequeried.
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5 New Systemsand Operation Mode

5.1 Superbends

Thedetailsof thesuperbendcontrolhave beendocumentedby thesuperbendpower supplycontrolsspeci-
ficationsof 5/17/99version0.90.A brief summaryof thecontrolrequirementaccordingto thisdocumentis
here:

� thecontrolinterfaceis DeviceNet2.0;

� binarycontrolsfor switchingon/off, reset,rebootthepower supplyandrelatedbinarymonitors;

� ��� -bit DACsand ��� -bit ADCs;

� asoftwarerecordto performramping;

� relatedPLC interface.

5.2 Top-off Mode Operation

Thetop-off operationis a new modeof operation.To successfullyoperatethestoragering andits injector
in thetop-off mode,theinjectionto thestoragering hasto becompletelyautomated.

� Upgraderequirementsfor thebooster:

– a tuneandchromaticitymeasurementsystemfor thebooster;

– orbit measurementandfeed-forwardsystem;

– acurrentmeasurementsystems;

– anopticaldiagnosticsystemfor monitoringthebeamtrajectoryandbeamprofile in BTS;

– animprovedfeedbackfor thebeamtransportline;

– improvedrampingproceduresusingnew rampingtableswith morepoints;

– thecontrolof thebunchcurrentin thebooster;

� Upgraderequirementfor thestoragering:

– aupgradedinjectiontiming systemwith thecomputerinterface;

– a “bunch currentequalizer”which measuresthe bunch patternand fills the buckets with the
lowestcurrent;

– aninterlocksystemfor badinjection;

– bettercontrolsfor theinjectorbumps,andcontrolsfor potentialnew injectionkicker(s);
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5.3 Narr ow Gap ID

A narrow gapinsertiondevice is a futureinsertiondeviceusedto produceultra-shortpulseX-rays.

� mostof thecontrolwill bethesameastheotherIDs, detailsto bedetermined.

5.4 Photon BPMs

ThephotonBPMsarevery importantdiagnostictoolsto bedevelopedto provide livedataon thetransverse
beamprofilesandbeamcentermovementusingsynchrotronradiation. This systemconsistsof a pinhole
arrayimagingsystemfor beamprofile measurementanda double-bladesystemfor vertical beammotion
measurement.Thecontrolsystemrequirementdetailsfor this systemarestill to beworkedout. However,
thefollowing controlsfeaturesarerequired:

� controlsfor filter motors;

� controlsfor a framegrabber;

� videoimageanalysiscapability;

� full integrationof this systemwith therestof thecontrolssystem.
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